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(54) IMAGE SCANNER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To realize a thin type image 
scanner which is convenient to carry while securing 
optical path length needed to read the image of a 
fingerprint, etc. 

SOLUTION: In this thin type image scanner, light emitted 
by a light source 6 to irradiate a window 5 is reflected 
while carrying information of a read object applied to the 
window 5, guided while being reflected by reflecting 
surfaces 1 1 formed on the top and reverse surfaces of 
an optical path 7 consisting of a transparent block, and 
imaged on an image sensor 9 by an image forming lens 8. 
Consequently, this scanner can be manufactured on the 
basis of a PCMCIA card being a standardized interface 
for a personal computer, and a portable image 
recognition device can be realized. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]A light source which irradiates a read object with illumination light, and an image sensor 
which receives catoptric light from a reading object and is changed into an electrical signal, An 
optical system to which an image sensor is made to carry out image formation of said catoptric 
light, and a memory measure which memorizes a signal read from an image sensor, It has a 
control means which controls said illumination light source, a memory measure, etc., and the 
optical path which made a reflector a portion except a window part which applies a read object 
at least among the upper and lower sides and which consists of a transparent block plate 
optically, An image scanner which spreading while light which reflected in said window part and 
returned to an inside of a block plate repeats reflection in the upper surface of a block plate, and 
a reflector at the bottom, and leading to said optical system. 

[Claim 2]The image scanner according to claim 1 forming with a plastic a transparent block plate 
which constitutes an optical path of said optical system. 

[Translation done.] 



http://www4.ipdl.inpit.go jp/cgi-bin/tran_web_cgi_ejje?atw_u=http://www4.ipdl.inpit... 2010/01/18 



I 



JP,11-272852,A [DETAILED DESCRIPTION] 



1/4 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention changes the catoptric light from a reading object into an 
electrical signal with an image sensor, and relates to the image scanner which reads using that 
signal and recognizes the target data. 
[0002] 

[Description of the Prior Art]Image recognition devices, such as an optical-character- 
recognition device, a bar code reader, and a fingerprint recognition device, had an illumination 
light source, a lens for image formation, and an image sensor, and they arrange them so that 
image formation of the reading object may be correctly carried out on an image sensor for 
suitable magnification. 

[0003]The composition of the optical system of the fingerprint recognition device made 
comparatively small also in the above-mentioned conventional image recognition device is shown 
in drawing 6 . Prism for LED for lighting and 13 whose 6 is a light source to bend an optical path, 
and 8 show the lens for image formation, and the finger an image sensor and whose 14 are the 
objects of fingerprint recognition as for 9, respectively. The light source 6 illuminates uniformly 
the portion which identifies the fingerprint on the prism 13. Although the state of reflection of 
this illumination light changes with unevenness of a fingerprint, fingerprint information is 
extracted by carrying out image formation of it on the image sensor 9 with the image formation 
lens 8. 
[0004] 

[Problem(s) to be Solved by the Invention]Usually, since the sizes of an image sensor are 
several [ 1/] to 1/tens compared with the size of read objects, such as a fingerprint, it must 
reduce for suitable magnification and image formation must be carried out to an image sensor. 
Since a design top is difficult for taking the extremely short interval of a lens and an image 
sensor, in order to obtain sufficient reducing magnification, light path length sufficient between a 
fingerprint reading station and an image sensor is needed. As a result, in structure like drawin g 6, 
the thickness of a device and width become large, and since it is inconvenient also to a cellular 
phone, a use is also limited, this invention is made in view of the actual condition of the art of 
this conventional image recognition device, and comes out. The purpose cancels a fault and 
there is in providing the thin image scanner of the card shape which extends a use. 

[0005] 

[Means for Solving the Problem]An image sensor which an invention of this application claim 1 
receives a light source which irradiates a read object with illumination light, and catoptric light 
from a reading object, and is changed into an electrical signal, An optical system to which an 
image sensor is made to carry out image formation of said catoptric light, and a memory 
measure which memorizes a signal read from an image sensor, It has a control means which 
controls said illumination light source, a memory measure, etc., and the optical path which made 
a reflector a portion except a window part which applies a read object at least among the upper 
and lower sides and which consists of a transparent block plate optically, It is an image scanner 
which spreading while light which reflected in said window part and returned to an inside of a 
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block plate repeats reflection in the upper surface of a block plate, and a reflector at the 
bottom, and leading to said optical system. 

[0006]By namely, a thing told to a light sensing portion by return [ catoptric light ] by using a 
block plate which makes a reflector where it is optically transparent and the upper and lower 
sides are parallel as an optical path while. Slimming down of a device is realized securing light 
path length of a request required for a reduction optical system as a whole. An invention of claim 
2 is the card shape image scanner according to claim 1 realizing with a plastic a transparent 
block plate which constitutes an optical path of said optical system. 
[0007] 

[Embodiment of the Invention]The example of this invention is described with reference to 
drawing 1. The top view of the card shape image scanner whose (A) of drawing 1 is this example, 
and (B) are side views. In drawing 1 , a card body and 2 show the optical system section inside a 
card, 3 shows a processing circuit part, and 1 shows an interface part 4. 
[0008]Drawing 2 shows the a-a' section of the optical system section 2 in drawing 1 (A). The 
optical system section 2 comprised the light source 6, the optical path 7, the image formation 
lens 8, and the image sensor 9, and the case 12 has covered the circumference. However, in the 
window part 5, the optical path 7 was not covered in the case 1 2, and it has exposed outside. 
The light source 6 consists of LED of array form used for an area light. The optical path 7 
comprises a block plate of a transparent plastic (for example, PMMA) optically, and lets a beam 
of light pass good to the inside. The upper and lower sides of the plastic plate which forms the 
optical path 7 are covered except for the portion equivalent to the window part 5 in the reflector 
1 1 formed with the metal evaporated film etc., and form the good reflector. And no portions 
equivalent to the window part of a plastic plate and fields which counter the light source 6 and 
the lens 8 perform the surface treatment by a metal membrane, but are in the unreserved state 
of only flattening. 

[0009]The light 10 which came out of LED which is the light source 6, and entered into the 
plastic of the optical path 7 illuminates the window part 5 uniformly. It reads in the plastic 
surface of the window part 5, and an object sets. Although the light 10 reflects in this window 
part, In that case, the inside of an optical path can be drawn repeating reflection further 
according to an optical mechanism which is mentioned later in the upper and lower sides of the 
optical path 7 reflecting desired information as power distribution of catoptric light, with the 
image formation lens 8, it is reduced for predetermined magnification and image formation is 
carried out on the image sensor 9. However, by a diagram, the light 10 reflected by a window 
part is represented only with one of the optic axes. 

[0010]The image sensor 9 is a CCD sensor, a MOS sensor, etc. which arranged the optoelectric 
transducer in the shape of two dimensions. The light which carried out image formation to the 
image sensor 9 is changed and outputted to an electrical signal according to distribution of the 
strength. Recognition processing etc. are performed to the digital disposal circuit 8 through this 
output signal, and that result is outputted to a personal computer via the interface 1 1 . 
[001 1] Dr awing 3 shows typically the situation of identifying a fingerprint with this device. The 
optical effect at the time of fingerprint reading in a window part is explained in detail using 
drawing 3. If the finger 1 4 is pressed against the window part 5, the portion 1 5 of the mountain 
of a fingerprint will stick to the optical path 7, and the portion 16 of the valley of a fingerprint will 
make a crevice between the optical paths 7. Namely, in the portion of a valley, it will be in the 
state where a plastic touches air. The lights a and c irradiated by the portion which the portion 
of a mountain of a fingerprint, i.e., a plastic and a finger, has stuck among the beam of light a, b, 
and c to which it came out of LED source 6, and which was irradiated by the window part 5, and 
d are absorbed. However, the lights b and d irradiated by the portion of the valley of a 
fingerprint, i.e., the portion to which air is in contact with the plastic. It is led to the light- 
receiving side with the lens 8, carrying out total internal reflection to a plastic on the boundary 
of air, and carrying out a multiple echo in total-internal-reflection light b" and the reflector of 
the upper and lower sides of the returned light way 7 as d" in the optical path 7, if it is 
beforehand designed so that the incidence angle may satisfy a total reflection condition. 
[0012]About a total reflection condition, since the refractive index of air is 1, if the refractive 
index of a plastic is set to 1.5, for example, sine sintheta of the incidence angle to the window 
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part 5 will fulfill a total reflection condition, when larger than 1/1.5, i.e., 2/3, and the total internal 
reflection in an interface will arise. That is, if the position and angle of the light source 6 are 
designed fulfill this condition, total internal reflection of the light irradiated by the valley of the 
fingerprint will be carried out. Since the light to which it comes out of the light sources 6, such 
as LED for lighting, and which is strictly irradiated by the window part 5 has predetermined 
breadth, the incidence angle theta to the window part 5 has dispersion, but. If it designs so that 
the incidence angle of an optic axis may fulfill a total reflection condition with a margin, a 
sufficiently big reflected-light-quantity ratio can be certainly obtained by the trough and peak 
parts of a fingerprint. Though natural, total-internal-reflection light b" and in order to lead the 
inside of the optical path 7 to d" in a light-receiving side direction, the light source 6 is arranged 
in the position opposite to the light-receiving side to the window part 5. 

[0013]Next, the optical effect in the case of the device which reads the character printed by the 
printed matter 17, such as space, and the figure 18 is explained using drawing 4 . When the 
printed matter and plastic which are reading objects have stuck thoroughly like drawing 4 (A) 
first, The scattered light is not produced, in order to almost scatter about the lights b and d 
irradiated by the portion 19 by which the figure 18 was printed white among the beams of light 
which came out of LED2, to absorb there scattered-light b' and the lights a and c irradiated by 
the portion 20 which returned in the plastic again as d' and was printed black and to keep. 
However, it is not concerned with the difference in reflectance, but on the surface of the printed 
matter 1 7, regular reflection arises in incident light and the symmetrical direction, and since this 
regular reflection light is far larger than the level of the scattered light, it becomes the cause of 
making the information included in the strength of the scattered light losing. For this reason, he 
is trying to irradiate the illumination light in drawing 4 (A) according to an incidence angle which 
is not led to the regular reflection's light-receiving side. 

[0014]When the layer of the air 21 exists between a reading object and a plastic like drawing 4 
(B), The light a, b, and c which did not carry out total internal reflection of the interface of a 
plastic and air, but penetrated it, and d are irradiated by the surface of the printed matter 17, A 
part of lights b and d irradiated by the portion 19 printed white among the figures 18 return in 
the plastic optical path 7 again as scattered-light b' and d', and the part is further led to the 
light-receiving side, reflecting the inside of the optical path 7. It is the same as that of the case 
of the figure (A) that almost will be absorbed of the lights a and c irradiated in the portion 20 
printed black since reflectance was low. 

[0015]It is the same as that of the case of the figure (A) that it is necessary to take 
arrangement which is not led to the regular reflection light's in the printed matter 17 surface 
light-receiving side. Furthermore, in this example, since the air 21 is in contact with the plastic 
optical path 7, the irradiated light may carry out total internal reflection according to that 
interface. When the total-internal-reflection light which does not reach the printed matter 1 7 but 
efficiency not only worsens, but has big energy is led to the light-receiving side, it becomes 
impossible to completely distinguish black and white, if total internal reflection is carried out by 
an interface with the air 21. Also to this problem, as shown in the figure (B), take the small 
incidence angle of the irradiation light to the interface of the optical path 7 and the air 21, avoid 
a total reflection condition, or, It can respond by making it not led to the light-receiving side, 
even if total-internal-reflection light arises by taking the position of the light source 6 to the 
light-receiving side slippage to the window part 5. 

[0016]In the example of the figure (A) and (B), since irradiation light a-d has entered vertically to 
an interface and the surface of the printed matter 1 7 mostly, Since a possibility of the regular 
reflection light from the printed matter 1 7 surface returning toward an incidence direction, and 
fulfilling a total reflection condition by an interface will return toward an incidence direction too 
even if total internal reflection arises small, it does not return to the light-receiving side. It 
seems that arrangement of the light source for this evasion is shown in drawing 5. In drawing 5, 
to the window part 5, the light which came out of the light source 6 is almost vertical, or it 
arranges the light source 6 to the window part 5 for a light-receiving side to come together and 
depend so that it may enter from the angle by the side of light-receiving. As a result, b" is 
emitted to a counter direction, without being led to the light-receiving side, and it does not have 
[total-internal-reflection light a" and ] bad influence on monochrome distinction by the side of 
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light-receiving. 

[0017]As mentioned above, when identifying an irregular fingerprint etc., using the existence of 
the totahinternal-reflection light in an interface and distinguishing black and white on 
monotonous printed matter, even if there is a difference in an optical work of avoiding total- 
internal-reflection light and regular reflection light, and using the scattered light, The light with 
which a fundamental structure which makes an optical path a transparent block [ like the 
invention in this application ] in which any case is is common, and it returned from the window 
part 1 to the optical path 7 of the plastic plate in any case, It spreads repeating reflection 
between the reflectors 1 1 which vapor-deposited and formed the metal membrane etc. and 
which counter, image formation is carried out on the image sensor 9 with the lens 8 for image 
formation, and the information for reading is reproduced. In this way, it can read by taking out 
the output changed into the electrical signal within the image sensor 9, and the target 
information can be acquired. 

[001 8] Although the image formation lens 8 has been arranged in the above-mentioned example 
to the exterior of the plastic plate optical path 7 which forms the optical path 7, it is also 
possible to realize the optical function of an image formation lens by other methods. For 
example, by making the end face of the optical path 7 which counters the image sensor 9 into a 
curved surface which has a lens effect of a surface of a sphere or an aspheric surface, even if it 
does not have an image formation lens outside, image formation of the light can be carried out 
on the image sensor 9. 

[0019]It is common knowledge optically that it is also possible to make the inside of a plastic 
plate produce a lens effect by controlling the refractive index distribution of the portion which 
similarly the beam of light in the plastic plate which constitutes the optical path 7 passes. 
Although the optical path 7 should just be transparent and uniform construction material 
optically, it was cheap and the easy plastic plate of mass production was used in the above- 
mentioned example, if optical glass is used, for example, a highly precise device is realizable. 
[0020] 

[Effect of the Invention]It made it possible to make an optical system section thin like a card, 
securing light path length sufficient by taking structure which is led to a light sensing portion, 
while light reflects between both reflectors in multiplex by making into a reflector the upper and 
lower sides of the optical path 7 which comprises a transparent block plate optically in this 
invention for the design of a reduction optical system. Slimming down an electrical signal 
processing circuit portion also by well-known art Since it is comparatively easy, Thus, by 
slimming down an optical system section, it also becomes possible to manufacture based on the 
PCMCIA card which is a standard of an interface in a personal computer, for example, and a 
portable image recognition device can be realized. 

[0021]If a plastic plate is used as a member of a block plate, it is cheap and a card shape image 
scanner suitable for mass production can be realized. If a fingerprint recognition device is 
realized using the card shape image recognition device by this invention and it is especially used 
as the ATM card of a bank, a credit card, a card for access to a computer, etc., compared with 
the system which depends for a security management only on a recitation number like before, 
the security system which was markedly alike and was excellent can be built. 
[0022] 



[Translation done.] 
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(54) IMAGE SCANNER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To realize a thin type image 
scanner which is convenient to carry while securing 
optical path length needed to read the image of a 
fingerprint, etc. 

SOLUTION: In this thin type image scanner, light emitted 
by a light source 6 to irradiate a window 5 is reflected 
while carrying information of a read object applied to the 
window 5, guided while being reflected by reflecting 
surfaces 1 1 formed on the top and reverse surfaces of 
an optical path 7 consisting of a transparent block, and 

imaged on an image sensor 9 by an image forming lens 8. / / [ ^12 <r-* 

Consequently, this scanner can be manufactured on the 
basis of a PCMCIA card being a standardized interface * 
for a personal computer, and a portable image 
recognition device can be realized. 
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* NOTICES * 

JPO and INP1T are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3Jn the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A light source which irradiates a read object with illumination light, and an image sensor 
which receives catoptric light from a reading object and is changed into an electrical signal, An 
optical system to which an image sensor is made to carry out image formation of said catoptric 
light, and a memory measure which memorizes a signal read from an image sensor, It has a 
control means which controls said illumination light source, a memory measure, etc., and the 
optical path which made a reflector a portion except a window part which applies a read object 
at least among the upper and lower sides and which consists of a transparent block plate 
optically, An image scanner which spreading while light which reflected in said window part and 
returned to an inside of a block plate repeats reflection in the upper surface of a block plate, and 
a reflector at the bottom, and leading to said optical system. 

[Claim 2]The image scanner according to claim 1 forming with a plastic a transparent block plate 
which constitutes an optical path of said optical system. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention changes the catoptric light from a reading object into an 
electrical signal with an image sensor, and relates to the image scanner which reads using that 
signal and recognizes the target data. 
[0002] 

[Description of the Prior Art]Image recognition devices, such as an optical-character- 
recognition device, a bar code reader, and a fingerprint recognition device, had an illumination 
light source, a lens for image formation, and an image sensor, and they arrange them so that 
image formation of the reading object may be correctly carried out on an image sensor for 
suitable magnification. 

[0003]The composition of the optical system of the fingerprint recognition device made 
comparatively small also in the above-mentioned conventional image recognition device is shown 
in drawing 6 . Prism for LED for lighting and 13 whose 6 is a light source to bend an optical path, 
and 8 show the lens for image formation, and the finger an image sensor and whose 14 are the 
objects of fingerprint recognition as for 9, respectively. The light source 6 illuminates uniformly 
the portion which identifies the fingerprint on the prism 13. Although the state of reflection of 
this illumination light changes with unevenness of a fingerprint, fingerprint information is 
extracted by carrying out image formation of it on the image sensor 9 with the image formation 
lens 8. 
[0004] 

[Problem(s) to be Solved by the Invention]Usually, since the sizes of an image sensor are 
several [ 1/] to 1/tens compared with the size of read objects, such as a fingerprint, it must 
reduce for suitable magnification and image formation must be carried out to an image sensor. 
Since a design top is difficult for taking the extremely short interval of a lens and an image 
sensor, in order to obtain sufficient reducing magnification, light path length sufficient between a 
fingerprint reading station and an image sensor is needed. As a result, in structure like drawin g 6, 
the thickness of a device and width become large, and since it is inconvenient also to a cellular 
phone, a use is also limited, this invention is made in view of the actual condition of the art of 
this conventional image recognition device, and comes out. The purpose cancels a fault and 
there is in providing the thin image scanner of the card shape which extends a use. 

[0005] 

[Means for Solving the Problem]An image sensor which an invention of this application claim 1 
receives a light source which irradiates a read object with illumination light, and catoptric light 
from a reading object, and is changed into an electrical signal, An optical system to which an 
image sensor is made to carry out image formation of said catoptric light, and a memory 
measure which memorizes a signal read from an image sensor, It has a control means which 
controls said illumination light source, a memory measure, etc., and the optical path which made 
a reflector a portion except a window part which applies a read object at least among the upper 
and lower sides and which consists of a transparent block plate optically, It is an image scanner 
which spreading while light which reflected in said window part and returned to an inside of a 
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block plate repeats reflection in the upper surface of a block plate, and a reflector at the 
bottom, and leading to said optical system. 

[0006]By namely, a thing told to a light sensing portion by return [ catoptric light ] by using a 
block plate which makes a reflector where it is optically transparent and the upper and lower 
sides are parallel as an optical path while. Slimming down of a device is realized securing light 
path length of a request required for a reduction optical system as a whole. An invention of claim 
2 is the card shape image scanner according to claim 1 realizing with a plastic a transparent 
block plate which constitutes an optical path of said optical system. 
[0007] 

[Embodiment of the Invention]The example of this invention is described with reference to 
drawing 1. The top view of the card shape image scanner whose (A) of drawing 1 is this example, 
and (B) are side views. In drawing 1 , a card body and 2 show the optical system section inside a 
card, 3 shows a processing circuit part, and 1 shows an interface part 4. 
[0008]Drawing 2 shows the a-a' section of the optical system section 2 in drawing 1 (A). The 
optical system section 2 comprised the light source 6, the optical path 7, the image formation 
lens 8, and the image sensor 9, and the case 12 has covered the circumference. However, in the 
window part 5, the optical path 7 was not covered in the case 1 2, and it has exposed outside. 
The light source 6 consists of LED of array form used for an area light. The optical path 7 
comprises a block plate of a transparent plastic (for example, PMMA) optically, and lets a beam 
of light pass good to the inside. The upper and lower sides of the plastic plate which forms the 
optical path 7 are covered except for the portion equivalent to the window part 5 in the reflector 
1 1 formed with the metal evaporated film etc., and form the good reflector. And no portions 
equivalent to the window part of a plastic plate and fields which counter the light source 6 and 
the lens 8 perform the surface treatment by a metal membrane, but are in the unreserved state 
of only flattening. 

[0009]The light 10 which came out of LED which is the light source 6, and entered into the 
plastic of the optical path 7 illuminates the window part 5 uniformly. It reads in the plastic 
surface of the window part 5, and an object sets. Although the light 10 reflects in this window 
part, In that case, the inside of an optical path can be drawn repeating reflection further 
according to an optical mechanism which is mentioned later in the upper and lower sides of the 
optical path 7 reflecting desired information as power distribution of catoptric light, with the 
image formation lens 8, it is reduced for predetermined magnification and image formation is 
carried out on the image sensor 9. However, by a diagram, the light 10 reflected by a window 
part is represented only with one of the optic axes. 

[0010]The image sensor 9 is a CCD sensor, a MOS sensor, etc. which arranged the optoelectric 
transducer in the shape of two dimensions. The light which carried out image formation to the 
image sensor 9 is changed and outputted to an electrical signal according to distribution of the 
strength. Recognition processing etc. are performed to the digital disposal circuit 8 through this 
output signal, and that result is outputted to a personal computer via the interface 1 1 . 
[0011]Dr awing 3 shows typically the situation of identifying a fingerprint with this device. The 
optical effect at the time of fingerprint reading in a window part is explained in detail using 
drawing 3. If the finger 14 is pressed against the window part 5 f the portion 15 of the mountain 
of a fingerprint will stick to the optical path 7, and the portion 16 of the valley of a fingerprint will 
make a crevice between the optical paths 7. Namely, in the portion of a valley, it will be in the 
state where a plastic touches air. The lights a and c irradiated by the portion which the portion 
of a mountain of a fingerprint, i.e., a plastic and a finger, has stuck among the beam of fight a, b, 
and c to which it came out of LED source 6, and which was irradiated by the window part 5, and 
d are absorbed. However, the lights b and d irradiated by the portion of the valley of a 
fingerprint, i.e., the portion to which air is in contact with the plastic. It is led to the light- 
receiving side with the lens 8, carrying out total internal reflection to a plastic on the boundary 
of air, and carrying out a multiple echo in total-internal-reflection light b" and the reflector of 
the upper and lower sides of the returned light way 7 as d" in the optical path 7, if it is 
beforehand designed so that the incidence angle may satisfy a total reflection condition. 
[001 2]About a total reflection condition, since the refractive index of air is 1 , if the refractive 
index of a plastic is set to 1 .5, for example, sine sintheta of the incidence angle to the window 
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part 5 will fulfill a total reflection condition, when larger than 1/1.5, i.e., 2/3, and the total internal 
reflection in an interface will arise. That is, if the position and angle of the light source 6 are 
designed fulfill this condition, total internal reflection of the light irradiated by the valley of the 
fingerprint will be carried out. Since the light to which it comes out of the light sources 6, such 
as LED for lighting, and which is strictly irradiated by the window part 5 has predetermined 
breadth, the incidence angle theta to the window part 5 has dispersion, but. If it designs so that 
the incidence angle of an optic axis may fulfill a total reflection condition with a margin, a 
sufficiently big reflected-light-quantity ratio can be certainly obtained by the trough and peak 
parts of a fingerprint. Though natural, totaHnternal-reflection light b" and in order to lead the 
inside of the optical path 7 to d" in a light-receiving side direction, the light source 6 is arranged 
in the position opposite to the light-receiving side to the window part 5. 

[0013]Next, the optical effect in the case of the device which reads the character printed by the 
printed matter 17, such as space, and the figure 18 is explained using drawing 4 . When the 
printed matter and plastic which are reading objects have stuck thoroughly like drawing 4 (A) 
first, The scattered light is not produced, in order to almost scatter about the lights b and d 
irradiated by the portion 19 by which the figure 18 was printed white among the beams of light 
which came out of LED2, to absorb there scattered-light b' and the lights a and c irradiated by 
the portion 20 which returned in the plastic again as d' and was printed black and to keep. 
However, it is not concerned with the difference in reflectance, but on the surface of the printed 
matter 1 7, regular reflection arises in incident light and the symmetrical direction, and since this 
regular reflection light is far larger than the level of the scattered light, it becomes the cause of 
making the information included in the strength of the scattered light losing. For this reason, he 
is trying to irradiate the illumination light in drawing 4 (A) according to an incidence angle which 
is not led to the regular reflection's light-receiving side. 

[0014]When the layer of the air 21 exists between a reading object and a plastic like drawing 4 
(B), The light a, b, and c which did not carry out total internal reflection of the interface of a 
plastic and air, but penetrated it, and d are irradiated by the surface of the printed matter 17, A 
part of lights b and d irradiated by the portion 19 printed white among the figures 18 return in 
the plastic optical path 7 again as scattered-light b' and d\ and the part is further led to the 
light-receiving side, reflecting the inside of the optical path 7. It is the same as that of the case 
of the figure (A) that almost will be absorbed of the lights a and c irradiated in the portion 20 
printed black since reflectance was low. 

[001 5]lt is the same as that of the case of the figure (A) that it is necessary to take 
arrangement which is not led to the regular reflection light's in the printed matter 17 surface 
light-receiving side. Furthermore, in this example, since the air 21 is in contact with the plastic 
optical path 7, the irradiated light may carry out total internal reflection according to that 
interface. When the total-internal-reflection light which does not reach the printed matter 1 7 but 
efficiency not only worsens, but has big energy is led to the light-receiving side, it becomes 
impossible to completely distinguish black and white, if total internal reflection is carried out by 
an interface with the air 21. Also to this problem, as shown in the figure (B), take the small 
incidence angle of the irradiation light to the interface of the optical path 7 and the air 21, avoid 
a total reflection condition, or, It can respond by making it not led to the light-receiving side, 
even if totaHnternal-reflection light arises by taking the position of the light source 6 to the 
light-receiving side slippage to the window part 5. 

[001 6]In the example of the figure (A) and (B), since irradiation light a-d has entered vertically to 
an interface and the surface of the printed matter 1 7 mostly, Since a possibility of the regular 
reflection light from the printed matter 17 surface returning toward an incidence direction, and 
fulfilling a total reflection condition by an interface will return toward an incidence direction too 
even if total internal reflection arises small, it does not return to the light-receiving side. It 
seems that arrangement of the light source for this evasion is shown in drawing 5. In drawing 5, 
to the window part 5, the light which came out of the light source 6 is almost vertical, or it 
arranges the light source 6 to the window part 5 for a light-receiving side to come together and 
depend so that it may enter from the angle by the side of light-receiving. As a result, b" is 
emitted to a counter direction, without being led to the light-receiving side, and it does not have 
[ total-internal-reflection light a" and ] bad influence on monochrome distinction by the side of 
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light-receiving. 

[0017]As mentioned above, when identifying an irregular fingerprint etc., using the existence of 
the totaHnternal-reflection light in an interface and distinguishing black and white on 
monotonous printed matter, even if there is a difference in an optical work of avoiding total- 
internal-reflection light and regular reflection light, and using the scattered light, The light with 
which a fundamental structure which makes an optical path a transparent block [ like the 
invention in this application ] in which any case is is common, and it returned from the window 
part 1 to the optical path 7 of the plastic plate in any case, It spreads repeating reflection 
between the reflectors 1 1 which vapor-deposited and formed the metal membrane etc. and 
which counter, image formation is carried out on the image sensor 9 with the lens 8 for image 
formation, and the information for reading is reproduced. In this way, it can read by taking out 
the output changed into the electrical signal within the image sensor 9, and the target 
information can be acquired. 

[00 18] Although the image formation lens 8 has been arranged in the above-mentioned example 
to the exterior of the plastic plate optical path 7 which forms the optical path 7, it is also 
possible to realize the optical function of an image formation lens by other methods. For 
example, by making the end face of the optical path 7 which counters the image sensor 9 into a 
curved surface which has a lens effect of a surface of a sphere or an aspheric surface, even if it 
does not have an image formation lens outside, image formation of the light can be carried out 
on the image sensor 9. 

[00 1 9] It is common knowledge optically that it is also possible to make the inside of a plastic 
plate produce a lens effect by controlling the refractive index distribution of the portion which 
similarly the beam of light in the plastic plate which constitutes the optical path 7 passes. 
Although the optical path 7 should just be transparent and uniform construction material 
optically, it was cheap and the easy plastic plate of mass production was used in the above- 
mentioned example, if optical glass is used, for example, a highly precise device is realizable. 
[0020] 

[Effect of the Invention]It made it possible to make an optical system section thin like a card, 
securing light path length sufficient by taking structure which is led to a light sensing portion, 
while light reflects between both reflectors in multiplex by making into a reflector the upper and 
lower sides of the optical path 7 which comprises a transparent block plate optically in this 
invention for the design of a reduction optical system. Slimming down an electrical signal 
processing circuit portion also by well-known art Since it is comparatively easy, Thus, by 
slimming down an optical system section, it also becomes possible to manufacture based on the 
PCMCIA card which is a standard of an interface in a personal computer, for example, and a 
portable image recognition device can be realized. 

[0021]If a plastic plate is used as a member of a block plate, it is cheap and a card shape image 
scanner suitable for mass production can be realized. If a fingerprint recognition device is 
realized using the card shape image recognition device by this invention and it is especially used 
as the ATM card of a bank, a credit card, a card for access to a computer, etc., compared with 
the system which depends for a security management only on a recitation number like before, 
the security system which was markedly alike and was excellent can be built. 
[0022] 

[Translation done.] 
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